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(54) Wire harness for automotive vehicle and method and apparatus of producing the same 



(57) A plurality of insulator-sheathed electric wire el- 
ements (a) are secured together to a connector (C) by 
an insulation displacement manner by means of juxta- 
posing the electric wire elements (a) on a plane, passing 
the wire elements (a) through a gripper (10), an insula- 
tion displacement press (30), clamping the passed ends 
of the wire elements by a chuck (43) of a measuring and 
drawing device (40). drawing the juxtaposed wire ele- 
ments (a) by a given length by the chuck (43), and press- 
ing the juxtaposed wire elements (a) at the given posi- 



tion in the length and width directions. The connector 
(C) is attached to the juxtaposed wire elements (a) at 
the position in the length and width directions by repeat- 
ing the steps. Upon pressing, the given electric wire el- 
ements are cut off at the rear side of the pressed por- 
tions. The gripper (10) clamp the juxtaposed wire ele- 
ments (a) after cutting them. The cut ends of the juxta- 
posed wire elements (a) are displaced to the chuck (43) 
in the measuring and drawing (40) and then are clamped 
by the chuck (43). The wire harness (W) can be pro- 
duced by repeating the steps. 
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Description 

This invention relates to a wire harness for an au- 
tomotive .vehicle, in which a plurality of insulator- . 
sheathed electric wire elennents are juxtaposed on a s 
plane and are provided at suitable positions with con- 
nectors, and relates to a method and an apparatus tor . 
producing the wire harness. * . ■ . . 

Electrical appliances in an automotive vehicle are • 
electrically interconnected through wire harnesses. For . 10 
convenience of explanation a typical example of the 
conventional wire harnesses* is described iDelow. by re-. 
ferringtoFLGS. 11 to13B. FIG. 11 is an explanatory view 
of a conventional wire harness, FIG. 1 2 is a perspective ; 
view of a conventional plat electric v/ire. FIGS. 1 3A and 
1 3B are explanatory views of a conventional method for 
branching the wire harness. . - . , . ■ 

A typical conventional wire harness, as shown in. 
FIG. 11, has a plurality of insulator-sheathed electric 
wire elements a and connectors c attached to the wire 20 
elements a. However, a work of inserting every wire el- 
ement a into the connector.individually.is troublesome 
and raises a cost of the wire harness. ' • 

Consequently, a so-called flat electric wire P shown 
in FIG. 12 has been utilized. Since this wire P is made* 25 
of a plurality of single core electric wire elements-a jux- 
taposed integrally, the elements a are not separated 
from each other and thus the wire is easy to handle. Fur- 
ther, this wire is useful since insulator displacement ter- 
minals can be connected to the wire elements at a time 30 
(see FIGS. 1 3. 2A, and 2B). 

However, the electric wire R as shown in FIG. 12, 
has an integrated insulator sheath for each wire.element - 
a and thus is very : expensive in comparison with the* 
same number of single core insulator-sheathed-electric 3S 
wire elements a. It is desirable to produce the electric 
wire P (wire elements a) as inexpensively as possible C 
since the wire harnesses are used in so many circuits.; 

In the event that the wire harness W is arranged, 
for example, from a joint box B to each electric appliance 40 
D, as shown in FIG. 1 1 , the numberof the.v/ire elements 
a is decreased as they are.away from the joint box B:.- . ^ 
When such wire-harness W showain FIG. 11 is formed: 
by using the flat electric wire P shown in FIG: 12, insu-. - 
lation displacement tenninals t shown in FIGS. .13Aand '45 
1 38 are usually utilizedio connect each .wire element a- - 
to the connector C. Atthistime, the wire element a' (FIG. * 
13A) which extends over a branch becomes useless. 
Although such useless wire element a' should be re- 
moved from the wire harness in view of a cost, the re--- ^0 
movement process of the insulator-integrally-sheathed 
electric wire P will raise a cost., - % 

Also, positions of the insulation displacement termi- 
nals t at the respective branching portions ar^ not adja- 
cent to each other but at random, as shown in FIGS, ss 
13A and lSB. The positions ofxonnector terminals in 
the joint box are different from those^of the terminals in 
the branching connector C on account of the respective 
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electric appliances of different makers. Thus, it will be 
understood from the drawings that distances between 
the terminals t to.be simultaneously brought into insula- 
tion displacement contact are different and an insulation 
.displacement work for the terminals are complicated. If 
the distances between the terminals are constant, the 
work will be simplified. If the distances between the ter- 
minals are different, there may be necessary wire ele- 
ments a between the wire elements a to be cut and thus 
this results in a difficult work of removing. the useless 
wire element a'. 

An object of the present invention is to lower a pro- 
ducing cost of a wire harness for an automotive vehicle. 

Another object of the present invention is to provide 
a method for producing a wire harness for an automotive 
vehicle, in which a cost can be lowered. 

Still another object of the present invention is to pro- 
vide an apparatus for producing a wire harness for an 
automotive vehicle, in which a cost can be lowered. 

In order to achieve the above objects, a wire har- 
ness for an automotive vehicle in accordance with the 
present invention includes .a plurality of insulator- 
sheathed electric wire elements juxtaposed on a plane, 
the given electric wire elements being secured together 
to a connector by an insulation displacement manner at 
the given their positions in the length and width direc- 
tions. 

Since the wire hamess of the present invention is 
formed by together pressing the plural electric wire ele-^ 
ments directly on the connector, the wire harness be- 
comes simpler in construction and lower in cost than a 
conventional wire harness. It is possible to utilize an in- 
sulator-sheathed electric wire element having a mini- 
mum diameter, for example, 1 mm or less and also to 
use the elements with different diameters. 

The insulator-sheathed electric wire elements are 
juxtaposed on a plane at the same pitch as that of ter- 
minals in the connector and in the event that the electric 
wire elements have different lengths and the electric 
wire elements to be secured to the connector are re- 
duced the given electric wire elements are gathered in 
the width direction at the same pitch and then secured 
together to the connector by the insulation displacement 
manner. * . 

It is possible to use a connector having tenninals 
corresponding to the reduced wire elements, thereby • 
making a connector compact and cheap. 

A third connector is disposed between first and sec- 
ond connectors and given electric wire elements se-. 
cured to the first, second and third connectors have a 
length longer than that of the other electric wire ele- 
ments secured to the first and second connectors. 

A connector on which a part of the electric wire el- 
ements is pressed does not project from the other elec- 
tric wire circuit, thereby increasing a flexibility of connec- 
tion to each electric appliance. 

A method for producing a wire harness for an auto- 
motive vehicle in accordance with the present invention 
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comprises the steps of: 

juxtaposing a plurality of insulator-sheathed electric 
wire elements on a plane; 

passing the juxtaposed wire elements through a 
gripper and a cutter; 

clamping ends of the juxtaposed wire elements by 
a chuck of a measuring and drawing device; 
advancing the chuck until the juxtaposed wire ele- 
ments are disposed in -an insulation displacement 
press device; 

securing given wire elements of the juxtaposed wire 
elements to a connector in an insulation displace- 
ment manner by the press device; r ' 
drawing the other juxtaposed wire element.by a de- 
sired length from the press device by advancing the 
chuck; ' , * .: 
securing given wire elements of the -Other juxta- 
posed wire elements to the connector in an insula-t 
tion displacement manner by the press-device; . 
attaching given wire elements of the juxtaposed 
wire elements to the connector at desired positions 
in length and width directions of the wires by repeat- 
ing the above steps; • M 
cutting off given wire elements of. the juxtaposed 
wire elements behind the connector by the cutter in 
accordance with a working requirement; and 
cutting off opposite ends of all of the juxtaposed wire 
elements to form a wire harness. 

The above third through fifth steps may be replaced 
by the steps of; disposing ends of the juxtaposed wire 
elements in an insulation displacement press device; 
securing the ends of given wire elements- of the juxta- 
posed wire elements to a connector in an insulation dis- 
placement manner by the press. device; and clamping 
the other ends of the juxtaposed wire elements by a 
chuck of a measuring and. drawing device. . i 

The wire elements after being cut may be gathered 
in the width direction to accord with a pitch between ter-. 
minals juxtaposed in the connector. The wire elements 
are secured to the connector in an insulation displace- 
ment manner. 

In the step of attaching the wire elements to the con- 
nector a group of wire out of the. juxtaposed wire ele- 
ments are drawn from the gripper by a length longerthan 
that of the other wire elements ,^nd then the group of 
wire elements are secured to the conneclor in an insu- 
lation displacement manner. 

An apparatus for producing a wire harness for an 
automotive vehicle in accordance with the present, in- 
vention, comprises: a gripper, a.cutter. ariinsulation dis- 
placement press device.'.and a measuring and drawing 
device v^ich are arranged on straight line in order and 
through which a plurality of insulator-sheathed electric 
wire elements juxtaposed on a plane pass. The meas- 
uring and drawing device is adapted to clamp ends of 
the juxtaposed wire elements and draw the wire ele - 



ments by a desired length by a chuck provided in the 
device. The insulation displacement press device is 
adapted to secure the v/ire elements to a connector in- 
an Insulation displacement manner. The cutter is adapt- 
5 ed to cut off any wire element out of the juxtaposed wire 
elements. The gripper is adaptedvto clamp ends of the 
juxtaposed wire- elements after all of the. wire element 
are cut off and to displace the ends to the chuck of the* 
measuring and drawing device. ' 
10 • A wire-gathering devicei may be provided on the 
• rear side of the cuttep^ and wherein the' wire^gathering 
device is adapted to gather:the- juxtaposed wire ele- 
ments in the width ' direction 4o accord with a pitch-be- 
tween terminals juxtaposed in. the connector. ' . ' - 
IS. A wire-drawing device maybe provided on the rear 
, .. side of the insulation -displacement press device. The 
wire-drawing device is adapted to clamp a group of the 
juxtaposed wire elements and to draw the group of wire- 
. elements by a desired, length from the gripper. 
20 ■,, ■ ' ■ . ^ 

FIG. 1 is a schematic perspective view of an em^ 
: . - bodiment of a wire harness for an automotive vehi- 

i.. cle in accordance with the present invention; 
. . FIG. 2A is a longitudinal sectional view of a connec; 
25i,. . tor in.the embodiment shown in FIG. 1; 

FIG. 2B is a perspective view of a terminal in the 
connector shown in FIG 2 A; . ^ ■ 

FIG. 3 is a schematic perspective view of an "em- 
bodiment of an apparatus for producing a wire har- 
30 ness for an automotive vehicle in accordance with 
the present invention; 

FIG. 4 is an enlarged longitudinal sectional view of . 
a main. part of the apparatus shown- in FIG. 3; 
FIG. 5 is a. perspective view of a'connector insula^ 
' 3S tion displacement-Station in the embodiment shown ■ 
in FIGJ-3;': v i . .. : : ' . 

figs: 6 A to 6G are explanatory views of processes 

i' , ■ of the embodiment. of the-producing method in ac-. 
cordanee with the present invention;. 

40 FIGS 7 A tpc7G are explanatory views of processes 
of another.embodimentot the* producing method in 
accordance. with the present '^invention;'. ^y- / 

. . . ; - FIG Sr.8Ato3G:are explanatory views of processes 
of still another enhbodiment of the.producing meth- 

45 od in, accordance with tthe present in venition; • 

FIGS..9A to 9C are explanatory, views of processes 
of stiH another embodiment ofithe producing meth- 
od in:accordance.with the present. invention; 
FIG. \10 is an exploded perspective view of an em- 

50. bodiment bf.a wire harness in accordance with:the 
present invention; . ^ ' 

FIG. 11 is an explanatory view of a conventional 
wire harness; - ■ . . . . 

FIG. 12 is a perspective view of a conventional flat 

55 electric wire; and 

FIGS. 1 3A and 1 3B are explanatory views of a con- 
ventional method for branching the wire harness..* 
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FIG. 1 and FIGS 2A and 2B show an embodiment 
of a wire harness for an automotive vehicle in accord- 
ance with the present invention. The wire hamess in- 
cludes a plurality of insulator-sheathed electric wire el- 
ements a juxtaposed on a plane and connectors C which s 
secures the wire elements s -together in an insulation 
displacement manner at suitable longitudinal positions 
of the elements. The electric wire element a is made of 
twisted conductive strands and has an outer diameter, 
of 1 .8 mm^ . . . J ■ ' 10 

The connector G includes a ^plurality of insulation 
displacement. terminals t. As shown in FIG. 2B, the tei'.- • 
minal t is formed, by bending a metal sheet from a posi- . 
tion shown by two-dot chain lines to a position shown 
by solid lines and is provided with two blades which are 
adapted to support the electric wire element a in an in- 
sulation displacement manner. Upon insulation dis- 
placement connection, the wire element a is pressed in- 
to a cavity in-the connector C so that the wire element 
a is bent in a U-shape and. is received between two 20 
blades of the terminal t in the insulation displacement 
manner, as shown in. FIGS. 2 A and 2B. A cover T is put 
onto the connector C so that each projection b on the 
inner surface of the cover T pushes down the wire ele- . 
ment a , as shown in FIG. .1 . Thus, the -.wire element a 25 
hardly comes out of the. connector C. . " - 

FIGS. 3 through 5 show an embodiment of an ap-- 
paratus for producing a wire harness W for an automo- 
tive vehicle in accordance with the present invention. 
The apparatus includes a clamping station 10 of the 30 
electric wire elements a, a cutting station 20 of the ele- 
ments a, an attaching station 30 of the connector C, and 
a measuring and drawing station 40 of. the elements. a. 
These stations 10, 20, 30,.and 40 are provided on a base - 
table 100.. • . . . ■. 35. 

The clamping station 10 of the wire elements a, as 
shown in FIGS. 3 and,4, comprises a groove guide 11 
which is provided on a front side with an arm 11 a, a grip- ~ 
per 1 2 which is adapted to push down the wire elements . 
a which pass the groove guide 11, and a feeder 15 of 40 
the wire elements, a. The. groove guider^l l has a pair of - 
flat members. The groove guide.is provided in the whole * . 
length with a plurality of grooves 11 b in accordance. with' ■ 
a pitch of. the terminal t . juxtaposed in the connector C. ' 
The insulator-sheathed electric wire elements a from, 
plural wire supplies (not shown) are led into the respec-^ 
tive grooves^l lb. while torsions :in the wire: elements a 
are being corrected. The groove guide 11 are moved 
forward and backward by a cylinder (not shown) so that 
the arm 11a can reach the cutting station 20 as shown so 
by two-dot chain lines in FIG. 3.* . . . • 

As shown in FIGS. 3 and 4, the gripper 12 includes 
three front air cylinders 1 3 and three rear air cylinder 1 3 
on the groove guides 11. When each air cylinder 13 is 
actuated, a pusher 1 3a on the distal end of the air cyl- > ss 
inder 1 3 pushes down the wire element a in the groove • - 
lib, thereby restraining the wire element a from moving 
in the groove lib (see the front air cylinder 1 3 in FIG. 



4). When the pusher 13a is elevated (see the rear air 
cylinder 13 in FIG- 4), the wire element cannot move 
easily in the groove 11 b on account of a f rictional resist- 
ance on the groove lib, although the wire element a is 
free in the groove lib. The front and rear air cylinders 
13 are shitted from each other in a direction perpendic- 
ular to a wire feeding direction, since a diameter of the 
air cylinder IS is larger than a distance (pitch) between 
the wire elements a and this makes it difficult to align 
the air cylinders (hereinafter, the same situation will be 
applied to feeding' rollers 16a and cutting blades 21a.). 

The wire feeder 15, as shown in FIGS. Sand 4, in- 
: eludes three front air cylinders 16 and three rear air cyl- 
inders 16 on the groove guide 11, rotary rollers 17, and 
a drive motor 18 of the rollers 17. As shown in FIG. 4, 
the rotary rollers 17 are normally dhven through idlers 
19 by the motor 18, as shown in FIG. 4. When rollers 
16a on the distal ends of the front air cylinders 16 are 
lowered to come into contact with the rollers 17 through • 
Ihe wire elements a, the wire elements a are fed by the 
rotation of the rollers 16a and 17. This feeding amount 
is accorded with a drawing amount of the measuring and 
drawing station 40 described hereinafter 

Thus, any one of the electric wire elements a can 
be selectively fed by selectively actuating the air cylin- 
ders 1 3 and. 1 6 in the wire clamping station 10: 

The* wire cutting station 20, as shown in FIG. 3, in- - 
eludes an upper cutter 21 , a lower cutter 22, and air cyl- 
inders 23 which serve to move up and down the cutters 
21 and 22. The upper cutter 21- has blades 21a corre- 
sponding to the wire elements a. The air cylinders 23 
are provided on the front and rear sides with three ones 
corresponding to the blades 21a, respectively Each 
blade 21a can cut off each wire element a from the 
groove guide It individually by means of up and down 
movement of the blade. The rear air cylinder 23 nnoves 
the blade 21a through a link mechanism. 

The connector attaching (pressing) station- 30 in- 
cludes an insulation displacement press device 31 , a 
• supply table 32 of the connector C, a wire gathering de- 
vice 35, a wire drawing device 38, and a supply table 39 
of the cover T The insulation displacement press device 
31 moves up and down a puisher 31a to connector the 
wire elements a to the terminals t in the connector C in 
the insulation displacement manner. In the embodiment 
shown in FIG. 3, the connector C is manually supplied 
to the pressing position, but rt may be supplied thereto 
by an automatic machine. The pusher 31a can be auto- 
matically changed -in accordance with a kind of the con- 
nector C. 

As shown^in FIG. 5, the wire gathering device 35 is 
disposed on the opposite sides of the connector supply 
table 32 and is provided with a movable member 36 
which can move up and down, and right and left and 
which has gathering pins on the upper surface. The 
movable member 36 is moved up and down by an air 
cylinder (not shown). The movable member 36 is nor- 
mally retracted below a passing path of the wire element 
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a so as not to interferthe movement of the wire elements * 
a. Upon gathering the wire elements a described below, 
the pin 37 moves up, right, and left to gather the wire 
elements a. That is. the wire gathering device 35 can 
move up, down, right, and left as shown by arrows in 
FIG. 5. After the device 35 is disposed below the wire 
elements a to be gathered, the device 35 is moved up- 
to clamp the wire elements a:between the pins 37 and 
then moved right and left to gather the wire-elements a. 

The wire drawing device 38 has a champing pawl- 
38a which can move up, down, right, and* left to champ ' 
any wire element a. When the champings pawl: 38a. 
grasps any wire element a and moves down, the wire 
element a is drawn from the gripper'12 (groove ^guide' 
1 1 ) and becomes longer than the other wire elements a 
(see FIG. 9G). At this time, the gripper 12 (air cylinder . 
13) releases the wire element a or moves up and the ; 
wire feeder 15 (feeding roller 16a) is actuated to feed 
the wire element a. . - . : 

The covers T are arranged on the cover supply table . 
39 in order in accordance with the connectors C to be > 
connected. The cover T is manualjy attached to the con- 
nector C. This work may be automatically carried out by . 
an automatic machine.^ - 

The measuring and drawing station 40 includes a • 
measuring and drawing device 41 which has a screw 
shaft 42 and a chuck 43 for a wire element a engaged • 
with the screw shaft 42. The chuck 43 is adapted to 
grasp the wire elements a. When the screw shaft 42 is 
turned by. a given number of revolution by a motor (not 
shown), the chuck 43 is displaced by a given distance 
on the screw shaft to draw the wire elements a by a given 
length from the gripper (groove guide 1 1 ). That is, meas- 
uring of the wire elements a is carried out by adjusting 
adrawingof the wire elements a and then the measured 
wire elementS:a are cut off by a given length (by, the cut-:r^ 
ters 21 and 22). During drawing, the gripper 12 releases^ . 
the wire elements a to be drawn (the air cylinder 13 
moves up the gripper 1 2) and the feeder 1 5 (feeding roll- 
er 16a) is actuated to feed the wire elements a. . 

FIGS. 6A through 6G illustrate producing processes . 
carried out by the embodiment of the producing appa- 
ratus described above. The insuJator-sheathed electric.- 
wire elements a juxtaposed on a plane are led through., 
the groove guide 11 to the cutting station 20. The ends 
of the wire elements a are cut off by theicutters 2Vand- 
22 to align the ends of the elements. Then, the gripper ' 
1 2 champs the ends of the wire elements. FIG. 6A illusr ; 
trates this state. As shown in FIG. 6B, the groove guide '■• 
1 1 moves forward to draw the ends of the wire elements 
a to the chuck 43 of the measuring and drawing. device 
41 and then the chuck 43 grasps the ends of- the wire 
elements a. Thereafter as shown FIG. 6C, the chuck 43 • 
carries the wire elements a are pressed into the connec- 
tor C in the insulation displacement manner. At this time, 
the groove guide 11 comes back to the original position 
with the gripper 12 releasing the wire elements a. The 
wire elements a are under a condition to be easily 
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drawn. 

Next, as shown in FIG. 6D, the chuck 43 moves for- 
ward to draw the wire elements a. When the wire ele-' 
ments a are drawn by a desired length, they are pressed 
■s into another connector C in the insulation displacement 
manner. The wire elements a are further drawn by a 
length necessary .for a product. As shown in FIG. 6E, 
the wire elements a are pressed into still another con- 
- nector C and are cut off from the m.other wire elements 
10 a. At this time, the wire elements a may not be pressed 
•J into the connector C before they are cut off, as shown 
in FIG. 6 F.. After cutting as shown in FIG.-6G,^the chuck 
. . 43 moves forward a little so that the wire harness- W in- 
cluding the wire elements a juxtaposed and secured to- 
75. gether to each other by the connectors C is separated 
away from the mother wire elements a and then is paid 
off on a tray or the like. The^ chuck 43 returns to the orig- 
inal position (FIG. 6A).-*The"'gripper 12 champs the wire: 
elements a and the groove guide 11 moves forward to 
..20 the chuck 43: The chuck 43 grasps again the wire ele- ' 
• ments a. The wire harness W shown in FIG. 1 is suc- 
. • cessively produced by repeating the above processes. 

In the above embodiment, the wire harness W has 
the juxtaposed wire elements a with the same length. 
2S . However, in the case of producing the wire harness W 
* .:;shown in FIGS. 13A and 13B, the wire element a' be^ 
comes useless. FIGS. 7A through 7G illustrates a pro^ 
ducing method which can ^eliminates the useless wire 
element a'. The processes shown in FIGS. 7A to 7C are 
30 the same as those shown in FIGS. 6A to 6C, until the 
chuck 43 clamps the wire elements a. As shown in FIG. 
7D, the wire elements a are drawn and measured by a 
, length necessary for working requirements and are 
•' pressed into.the connector C and cut off ..The but-off wire. 
55; elements a are damped by the gripper 12. Similarly, as 
'.-■■i shown in^FIGS: 7E and7R the respective wire lelements 
: a are cut off by the respective* desired length and are 
pressed into the connector.G;- As shown in FIG. 7, /the 
.. wire harness W having.the wire elements with different 
.40 Jen gtfis in order is produced. ■ - ^ 

' Howeveri.-,in the steppediwire harnesses W there is 
• a wire haroessvwith ircegularJengths as^hownMn FIGi 
13B. In this casei-lhe.terminals tdo'not receive the ad- 
■ jacent wire elements a and thus the-wire elements a af e^^ 
.45 : not cut offifrom oneLSide;to the other side in order. ln;this • 
; case, as shown in FIGS. 8A through :8H,lhe.wire:gath-: 
ertng device 35^galhers the wire elements to be pressed 
into the connector to: bring; the distances between 'the 
.1 wire elements a into; equal pilches.^^These-equal pitches 
5.9 can make the.connector C compact. That isr since the 
insulation displacement terminals t are usually arranged. 
■ in equal pitches in the: connector .G, if the wire elements 
a are gathered; the connector may have the terminals 
: with the gathered pitch. Otherwise, ithe connector G wilt 
55 have nrtore terminals, withinon-gathered pitch. ' 

Such gathering of -the wire elements a (for^xample^ 
^ six or nine elements) can obtain wire harnesses W as 
shown in FIGS. 9A through 9G 'and FIG. 10. As shown 
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by a one-dot chain line in FIG. 9C. a desired wire ele- 
nnent a is drawn by the wire drawing device 38 so that 
the desired wire element a between the connectors C. 
C is longer than the other wire elements a therebetween. 
Consequently, the desired wire which projects from the 
paths of the other wire elements can be easily connect- 
ed to an electric appliance. * . ^ 

In this embodiment,- the chuck 43 grasps the wire 
elements a on this side of the insulation displacement 
press device 31 . However, the chuck 43, may clamp the 
wire elements a after the wire elements a are passed 
through the press device 31 by the groove guide 11. Al- 
so, in the processes shown in FIGS. 6A to 6G the blades 
21a of the^cutter may be a -single one. In addition, the ' 
grippers 1 2 may be a single one and the feeder 1 5 may * 
be omitted. ■ " • 

Further, in this embodiment, any number of the jux- ' 
taposed wire elements a can be utilized and the pushers ' 
13a (air cylinders 13) and feeding roller is 16a (air cyl- 
inders 1 6) may. be provided in accordance with 4he 
number of the .wire elements a. 

The present invention can provide an inexpensive 
wire harness.' ' ...... . 

It is possible to make it easy to connect the terminal - 
to the wire element in an insulation displacement man- • 
ner, to make the connector compact; and to lower a total = 
cost. ^ • ' . : • 



Ctaims 



1 . A wire harness for an automotive vehicle wherein a ^ 
plurality of insulator-sheathed electric wire-ele- 
ments (a) are -juxtaposed on a plane and the given 
electric wire elements (a) are secured together to a - 
connector (C) by an insulation displacement man- 
ner at the given their positions in the length and 
width directions. 

2. A wire harness for an automotive vehicle according 
to Claim 1 , wherein said insulator-sheathed electric 
wire elements (a) are juxtaposed on a plane at the 
same pitch as that of terminals (t) in said connector 
(C) and in the event that said electric wire elements 
(a) have different lengths and the electric wire ele- 
ments to be secured to said connector are reduced 
the given electric wire elements are gathered in the 
width direction at the same pitch and then secured 
together to said connector (C) by the insulation dis- 
placement manner. 

3. A wire harness for an automotive vehicle according 
to Claim 1 or 2, wherein a third connector (C3) is 
disposed between first and second connectors (C 1 , 
02), and given electric wire elements (a) secured 
to said first, second and third connectors (01 , C2, 
C3) have a length longer than that of the other elec- 
tric wire elements secured to said first and second 



connectors (01. 02). 

4. A method tor producing a wire harness for an auto- 
motive vehicle, comprising the steps of: 

5 

juxtaposing a plurality of insulator-sheathed 
electric wire elements (a) on a plane; 
passing said juxtaposed wire elements (a) 
through a gripper (10) and a cutler (20); 
^0 clamping ends of said juxtaposed wire (a) by a 

chuck (43) of a measuring and drawing device 
(40); 

advancing said chuck (43) until said juxtaposed 
wire elements (a) are disposed in an insulation 
^5 -displacement press device (30); 

securing given wire elements of said juxta- 
posed wire (a) to a connector (c) in an insulation 
displacement manner by said press device 
(30);- 

drawing the other juxtaposed wire elements (a) 
by a desired length from said press device (30) 
by advancing said chuck (43); 
secuhhg given wire elements of said other jux- 
' tapds'ed wire elements (a) to said connector (O) 

^5 in an insulation displacement manner by said 

press* device (30); 

attaching ' given wire elements of said juxta- 
posed wire elements (a) to said connector (C) 
= ^ at desired positions in length and width direc- 

30 tions of said wire elements by repeating the 

above steps; 

cutting off given wire elements of said juxta- 
posed wire elements (a) behind said connector 
(0) by said cutter (20) in accordance with a 
35 working requirement; and 

cutting off opposite ends of all of said juxta- 
posed wire elements (a) to form a wire hamess 
(W). 

-^0 5. A method for producing a wire hamess for an auto- 
motive vehicle according to Claim 4.. wherein said 
third through fifth steps are replaced by the steps of: 

disposing ends of said juxtaposed wire ele- 
^5 ments (a) in an insulation displacement (a) in 

an insulation disiplacement press device (30); 
■securing the ends of given wire elements of 
said juxtaposed wire elements (a) to a connec- 
tor (O) in an insulation displacement manner by 
5^ said press device (30); and 

clanriping the other ends of said juxtaposed wire 
elements by a chuck (43) of a measuring and 
drawing device (40). 

55 6. A method for producing a wire harness for an auto- 
motive viehicle according to Claim 4, wherein said 
wire elements (a) after being cut are gathered in the 
width direction to accord with a pitch between ter- 
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mrnals (t) juxtaposed in said connector (C). and 
wherein said wire elements (a) are secured to said 
connector in an insulation displacement manner. 

7. A method for producing a wire hamess for an auto- 5 
motive vehicle according to Claini 5, wherein said 
wire elements (a) after being cut are gathered in the 
width direction to accord with a pitch between ter- 
minals (t) juxtaposed in said connector (C)i.arftd 
wherein said wire elements (a) are secured to said io 
connector in an insulation displacement manner 

8. A method for producing a wire harness for an auto- 
motive vehicle according to .Claim,4, -wherein in the 
step of attaching said wire elennents (a) to said con- ^5 
nector (C) a group ot.wire (a) out of said juxtaposed 
wire elements (a) are drawn frorn said gripper (10) 

by a length longer than that of the other ,wire ele- 
ments (a) and then said group of wire elementsj(a) 
are secured to said connector (C), in an. insulation 20 
displacement manner • - , 

9. A method for producing a wire hamess for an auto- 
motive vehicle according to Claim 5,; wherein irn the 
step of attaching said wirc.olcmcrits (a) to said con- 25 
nector (C) a group of wire elementsi(a) out of said 
juxtaposed wire elements (a) are drawn from.said 
gripper (1 0) by a length longer than that of the^other 
wires (a) and then said group of wire elements (a) 
are secured to said connector (C) in an insulation 30 
displacement manner. 

10. A method for producing a wire hamess for an auto- 
motive vehicle according to Claim-G, wherein in the 
step of attaching said wire ejerrients (a). to said con- 35 
nector (C) a. group of wire elements (a) out of said 
juxtaposed wire elernents (a) are drawn from said 
gripper (1 0) by a length longer than that of the other 
wire elements (a) and then said group of wire ele- 
ments (a) are secured to said connector (C) 'm an 40 
insulation displacement manner : . • - 

11. An apparatus for producing a wire harness for an 
automotive vehicle, comprising a gripper (10), ^ cut- 
ter (20), an insulation displacement press device 45 
(30). and a measuring and drawing device (40) 
which are arranged on a straight line in order and 
through which a plurality of.insulalor-sheathed elec- 
tric wire elements (a) juxtaposed on a plane pass; 

so 

said measuring and drawing device (40);being 
adapted to clamp ends of said juxtaposed wire 
elements (a) and draw said wire elements (a) 
by a desired length by a chuck (43) provided in 
said device (40); 55 
said insulation displacement press device (30) 
being adapted to secure said wire elements (a) 
to a connector (C) in an insulation displacement 
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manner; 

said cutter being adapted to cut off any wire el- 
ement out of said juxtaposed wire elements (a); 
and : . * - :> • - • 

said gripper (10) being adapted to clamp ends 
of said juxtaposed wire elements (a) after alt of 
said wire elements (a) are cut voff and to dis- 
place said ends tosaid.chuck (43).of said meas^: 
uring and drawing device (40). v.*: -: : 

12. An apparatus for producing a wire hamess for an . 
automotive-,vehicle according to Claim 11v wherein^ 
a wire-gathering device (35) is provided.on the rear [ 
side of said ic utter (20);:and wherein. said wire^gath-; 
ering device ^35) is-adapted :to.igather said juxta-~ 
posed wire elements (a) in the width direction to ac- 
cord with a pitch' between terminals (t) juxtaposed 
in said connector (C).; \ - it:. . 

13. :An apparatus for producing a wire harness-for an 
automotive vehicle according to Claim 11, wherein 
a wire-drawing device (38) is provided on the rear 
side of said insulation displacement press device 
(30), and wherein, said wire-^Jrawing device (38) is 
adapted to clamp, a group ofisaid, juxtaposed -wire 
elements (a) and to draw said group of ..wire ele- 
ments by a desired length from said gripper (10). 

14. An apparatus for producing a wire harness for an 
automotive vehicle according to Claim 12, wherein 
a wire-drawing device (38) is provided on the rear 
side of said insulation displacement press device. 
(30), and wherein said wire-drawing device'(38) iS' 
adapted to clamp-ai group of said jiixtaposed wire 
elements (a) and to draw said group of. wire, ele- 
ments by a desired length from said gripper (10). 
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(54) Wire harness for automotive vehicle and method and apparatus of producing the same 



(57) A plurality of insulator-sheathed electric wire el- 
ements (a) are secured together to a connector (C) by 
an insulation displacement manner by means of juxta- 
posing the electric wjre elements (a) on a plane, passing 
the wire elements (a) through a gripper (10), an insula-., 
tion displacement press, (30), £lampingihe passed ends 
of the wire elements by a chuck (43) of a measuring and 
drawing device (40), drawing the juxtaposed wire ele- 
ments (a) by a given length by the chuck (43), and press- 
ing the juxtaposed wire elements (a) at the given posi- 



Fig. 1 



tion in the length arid yvidth directions. The connector 
(C) is attached to the juxtaposed wire elements (a)' at 
the position in the'" length and width directions by repeat- 
ing the steps.„Uppripressin9r the* given electric wire el- 
ements are cut off at the rear side of the pressed por- 
tions. The gripfie^ (,TO)!.clarr!p-the juxtaposed wire ele- 
ments (a) after cutting them! The cut ends of the juxta- 
posed wire elements (a) are displaced to the chuck (43) 
in the measuring and drawing (40) and then are clamped 
by the chuck (43). The wire harness (W) can be pro- 
duced by repeating thCst'eps.-r 
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